The Spinal and Sympathetic Ganglia of the Fifth Nerve. First portion, con*dining the Gasserian, Ophthalmic, Spheno-palatine, and Salivary Ganglia;
In the parts endowed with sensibility by the fifth nerve, we find many varieties of secreting structure. The sweat-glands and sebaceous follicles of the skin, the crypts and glands of the mucous membrane of the mouth and nostrils, the tonsils and the salivary glands, derive their impressional nerves, and a part at least of their ganglionic nerves, from the fifth. On the first glance, it might appear probable that the spinal ganglion furnished gray nerves to the skin exclusively, whilst the mucous tracts derived their supply from the sympathetic ganglia of the fifth. This, however, is not the case. The sympathetic ganglia of the fifth certainly never supply the skin, but, on the other hand, the spinal ganglion does supply mucous membrane, wherever, in the course of the distribution of this nerve, there is no direct relation between the secretion of the part and muscular movement. The In the three highest classes, the respiratory passages have their inlet guarded by the fifth nerve, but derive their own sensational endowments chiefly from the system of the vagus. In fishes, not only is the respiratory inlet, which in them is exclusively the mouth, but the outlet also, i. e. the gills, an addition to the breathing apparatus peculiar to them, furnished with sensational filaments by the fifth. The branchial branches of the fifth nerve, and those which assist in forming the long lateral nerve which supplies the muciparous follicles of the back, may require their ganglionic reaction to be distinct from that of the sensational nerves of the head and face. Hence, their Gasserian ganglion is distinct from its fellow. In the absence of lacrymal glands, respiratory nostrils, and of salivary organs, nothing would be gained by constant and direct association of ganglionic action in all the parts to which the very extensive fifth nerve is distributed. There is, therefore, no necessity for the amalgamation of the spinal ganglia into one, as we find it in man.
Viewing the trigeminus as an aggregate of three great posterior spinal nerves, when their direct association in exciting organic action in the parts they supply is not convenient, each of the component nerve-trunks has its own distinct Gasserian ganglion (the sturgeon); when the association of two of these component trunks, but not of the third, is desirable, there is one ganglion common to the two, and another proper to the remaining nervetrunk (cod, ray, and most fishes); but when the association of all three nerve-trunks in the induction of organic reaction be- Other phenomena presented by various cases of anaesthesia, become easy of explanation. In one case, there will be merely complete loss of sensibility ; the conduction of the fifth nerve is stopped, but without irritation of its fibres. In another, there will be subjective pains, indicating irritation of the sensational centre,?palsy and neuralgia combined. In another, great derangement of nutrition in the parts supplied will be superadded ; the disease keeping up constant irritation of the ganglionic filaments either by direct interference, or through the intervention of the impressional nerve-tubes. We can understand how a case of anaesthesia of the fifth nerve shall, for a length of time, present the passive character, and then suddenly, the irritation becoming great and permanent, give rise to blindness and to sloughing of the eye; and why, after remaining opake for some time after injury done to the fifth nerve, where sloughing has not ensued, the cornea may eventually clear up and remain transparent The irritation caused by the injury passing away, the ganglionic nerves are no longer kept in a state of morbid activity, and cease to derange nutrition, which by degrees resumes its normal state.
It is corroborative of the share which we assign to the ganglionic nerves in the production of disordered nutrition, that we find that results similar in kind, though not in degree, are occasioned by experimental injury of the superior cervical ganglion.
The nerve-tubes proper to the fifth nerve cannot here be directly affected. The irritation set up in the cervical ganglion is transmitted through the communicating gray nerves to the Gas* serian and to the ophthalmic ganglion ; from these centres radiating along gray nerves of distribution, and interfering with the normal performance of the organic processes, both on the ex|erior and in the interior of the eye. Perhaps neither mode is adapted to the exclusion of the other. Near vision is difficult vision. We are conscious of an effort, and the pupil is contracted at the time. The effort consists in the conjoined action of the ocular muscles, by which the eyeball is slightly elongated from before to behind, and in this way the first element of increased focal distance is obtained.
The veins of the eyeball, being compressed, cease to return their blood, whilst the uncompressed ophthalmic artery ceases not to convey it; fulness of the vasa vorticosa and of the vascular web of the iris and ciliary processes ensues, and, owing to the un-* I believe that a special provision for this reaction exists in a fasciculus of white fibres which pass across the crus cerebri from the nates to the point at which the third nerve arises. Vide PI. viii. Fig. 26 on the terminal filaments of the long nasopalatine nerve, and by the reaction of these filaments in the spheno-palatine ganglion, it excites increased secretion in the mucous follicles of the palatine membrane where the impressions are made; and also to some extent in the Schneiderian membrane, to which the naso-palatine nerve distributes filaments in its course. By the nostrils being thus fitted for the nice appreciation of odour at the same moment that gustation is exercised, we gain all that is required for converting taste into flavour. * According to Valentin, there reach Meckel's ganglion, through the Vidian nerve, certain primitive filaments of the superior cervical spinal nerves, which, after passing through the superior cervical ganglion, have ascended in the carotic plexus. Others of these filaments, instead of joining the Vidian nerve, attach themselves to the ophthalmic branch of the fifth nerve, and ultimately enter the ciliary ganglion through its long root. These are supposed to be spinal in their origin, and to preside over the dilating movement of the iris. I do not myself see reason for admitting such a contribution in either ease.?De Funct. Nervor., pp. 22, IN. Having reached the back of the mouth, the food next stimulates the posterior palatine nerves, and induces through their ganglionic reaction augmented secretion in the soft parts adjoining.
And here there is a more direct connection between the functional activity of the tongue and the state of the nostrils in the circumstance of the distribution of filaments from the glossopharyngeal nerve to the velum palati, after they have passed through Meckel's ganglion. Exciting the sense of taste when they are stimulated by the contact of sapid bodies with the soft palate, these filaments react during the deglutition of food on Meckel's ganglion, and affect through it the mucous lining of the posterior nares; occasioning precisely that amount of moistening which best accords with the function of the olfactory nerve. The glosso-pharyngeal also reacts in the cerebro-spinal axis on the motor nerves which govern the movements of deglutition. These nerves, presiding over automatic movements, are involuntary and gangliated, and excite through their respective sympathetic ganglia increased mucous secretion in the fauces and oesophagus. But the greater portion of the impressional filaments contained in the posterior palatine 27 contribution from the vagus to Meckel's ganglion, and through this to the parts which it supplies.
There is another and more important reason for the addition of the vagal to the other constituents of Meckel's ganglion, viz., the association of the different parts of the air passages in the office of speech. Considering the barrier to correct modulation of voice which a very slight alteration in the Schneiderian membrane interposes,?the essentiality of combining the motions of the soft palate with lubricity of the fauces, tongue, cheeks, and probably also of the Eustachian tube and tympanum,?the dependence of correct intonation upon correct hearing, and of correct hearing upon a suitable state of the middle ear,?the necessity of a contribution from the nerve of voice to each of these parts becomes obvious. During the production of articulate sounds, the motion imparted to the breath in the larynx causes impressions to be made on the laryngeal filaments of the vagus. By centric spreading, the excitement of these laryngeal filaments affects others, and so induces activity of the various secreting surfaces to which they are distributed, and on which they confer impressibility. In this way, during energetic speech, the tympanic, nasal, faucial, and oral passages are kept free and moist for the conduction of sound in exact proportion to the vehemence of the vocal effort.
The nerves direct from the Gasserian ganglion, being connected with the sympathetic through the filaments which join the fifth nerve, or which accompany the arteries. Their organic actions not having (with the exception of the cheeks) any direct connection with muscular movement, do not require mere than a spinal ganglion for their superintendence. As the tonsils derive some additional filaments from the glosso-pharyngeal, their secretion is probably increased just when it is most required for the purpose of aiding in deglutition.
By the teeth-pulps and the gums being supplied with filaments of the same impressional nerve, we explain the constant extension of irritation from a carious tooth to the gum, or from the gum to a sound tooth. The preservative power of dentrifices and friction may in part be owing to the healthy tone induced in the gum, being imparted through the impressional nerves to the gray filaments of the pulps of the teeth. The destructive effect on the teeth of ulceration of the gums, and of frequent mechanical irritation, may in like manner be understood.
A carious tooth is a complete neurometer for nervous reactions.
Sensational reaction is exemplified in the earach, which so commonly accompanies severe toothach, and in the occurrence of toothach from the application of cold to the skin, and from gastric disorder. Motor reaction, by the convulsive twitchings of the facial and maxillary muscles when the pain is severe. Ganglionic reaction, by languid inflammation in related parts, as in the alveolar membrane, cheek, tonsil, or pharynx.
